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Preparation and characterization of five kinds of

starch gel electrolytes and their supercapacitors
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(School of Chemistry and Chemical Engineering, Liaocheng University, Liaocheng 252059, China)

Abstract This paper adopted the simple method to develop five kinds of green quasi-solid starch gel elec-
trolyte (SGE) of sweet potato, corn, mung bean, lotus root and potato. In this method, KOH promoted
the starch to form a gel, and could also act as an electrolyte. The results of volatility and viscosity of SGE
show that the mass retention of SGE is 60% ~80% at 70 ‘C for 100 min. which is higher than that of
KOH solution (55.56%). The viscosity of SGE decreases with increasing the shear rate. A porous mesh
is observed in the SGE by scanning electron microscope. The specific capacitance of the supercapacitor as-
sembled with lotus root starch gel is up to 14 F/g. After 10 000 cycles, the specific capacitance retention
rate of SGE-supercapacitor is close to 100%, and it shows excellent coulomb efficiency. This study pro-
vides new ideas for the development of gel electrolyte.
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Fig. 1 SEM images of five starches
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Tab. 1 Morphologies and particle sizes of five starches

Starch Morphology Particle size/um
mung bean pebble shaped 10~25
corn spherical and polyhedral shapes 7~17
sweet potato most polyhedral and a few spherical 5~23
potato most spherical and a few polyhedral 5~20
lotus root most spherical and a few polyhedral 3~15

T (a) LRETEMEER; (b) LEIEMBER; (o TORTERBEEE; (D) LLBTEMEL; () BERTEMBELNL .
B2 EHERE SEM
Fig. 2 SEM images of SGEs
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Fig. 5 Starch color change chart during the iodine staining
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Fig. 7 The electrochemical performances of the SGE-three electrode system
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Tab, 2 Charge and discharge performances of SGE-supercapacitors under constant current of 0. 07 A/g

SGE-performance of supercapacitors Specific capacitance/(Fe+g™')  Energy density/ (W+h-Kg™") Coulombic efficiency/ %
mung bean starch 11. 29 1. 00 96. 53
corn starch 11. 21 0.99 92. 62
sweet potato starch 10. 89 0. 97 94. 37
potato starch 11. 78 1. 05 94. 77
lotus root starch 11. 86 1. 05 96. 05
2 mol/L. KOH 10.73 0. 95 94. 29
3 &Gk
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U HOIRERAE TE R B I ARS8 . %26 SGE WUAMIR IR 545, BA BT IV 77
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Fig. 8 The electrochemical performances of SGE-supercapacitor
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